Function of yeast and amphioxus tRNA ligase in IRE1alpha-dependent XBP1 mRNA splicing.
During their maturation step, transfer RNAs (tRNAs) undergo excision of their introns by specific splicing. Although tRNA splicing is a molecular event observed in all domains of life, the machinery of the ligation reaction has diverged during evolution. Yeast tRNA ligase 1 (TRL1) is a multifunctional protein that alone catalyzes RNA ligation in tRNA splicing, whereas three molecules [RNA ligase (RNL), Clp1, and PNK/CPDase] are necessary for RNA ligation in tRNA splicing in amphioxi. RNA ligation not only occurs in tRNA splicing, but also in yeast HAC1 mRNA splicing and in animal X-box binding protein 1 (XBP1) mRNA splicing under conditions of endoplasmic reticulum (ER) stress. Yeast TRL1 is known to function as an RNA ligase for HAC1 mRNA splicing, whereas the RNA ligase for XBP1 mRNA splicing is unknown in animals. We examined whether yeast and amphioxus RNA ligases for tRNA splicing function in RNA ligation in mammalian XBP1 splicing. Both RNA ligases functioned in RNA ligation in mammalian XBP1 splicing in vitro. Interestingly, Clp1, and PNK/CPDase were not necessary for exon-exon ligation in XBP1 mRNA by amphioxus RNL. These results suggest that RNA ligase for tRNA splicing might therefore commonly function as an RNA ligase for XBP1 mRNA splicing.